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> Florida’s Gulf Coast has experienced Modeling Challenge Theoretical Basis Modeling Innovation Model Calibration:
recurrent major hurricanes, including Temporal signals Time attention mechanism » Cape Coral Metropolitan area in Florida, U.S., where
Hurricane lan in 2022 and the back-to-back conflate disaster Resilience Theor prioritizes post-disaster recurrent hurricanes and challenging economic.
landfalls of Helene and Milton in 2024, effects with normal y periods and localizes > 260 weeks of data across four time periods with 1,453
compounding disruptions to coastal variation behavioral shock census blocks. Each period includes 104 weeks
Infrastructure, local economies, and long- Multi-relational graph leading up to the predicted year of land use change.
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» These disruptions not only affect the built Urban Theories
environment but also erode the social and Disaster Urban Econom Land Use » The model performance achieves an F1 of 0.8763,
economic infrastructure, which may trigger Resilience Thoor y Transformation significantly outperforming none-theory informed
cascading effects like reduced access to Theory Y Theory baselines and ablation variants.
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of both decline and growth across space.
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» Temporal modeling lack resilience logic. o Evaluates impacts of planning
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» Spatial modeling relied on physical NI & e e ’ A | f— strategies (land use or
proximity, not functional linkages between - I - I Infrastructure changes, Fig.d).
business zones. . — — . .

%) Wao il be Provides decision support for resilience planning by helping
» Overlooked land use diffusion . A e . e [ . N planners anticipate disruptions, optimize land use, and refine
Decay parameter of 0.5, a rapid impact decay parameter of 0.05, a prolonged adaptive policies before implementation.
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